Synopsis We show the existence of a new reaction conversion reaction induced by the spin-orbit interaction. This interaction was previously believed to be negligibly small. Recently, however, Mitroy has suggested that this interaction could be observed in PsXe collision. In the present work, we have succeeded in observing this effect and obtaining the reaction rate by using the Zeeman mixing of positronium.
An electron and a positron can bind together to form a light atom called positronium (Ps), first observed in 1951 by Deutsch. Since Ps is a particleantiparticle bound system, its reactions with atoms and molecules are unique in that they affect the Ps lifetime in ways characteristic to the reactions. Three reactions of Ps with atoms and molecules have been observed so far. These are: (1) pickoff reaction, (2) chemical quenching reaction, and (3) ortho-Ps -para-Ps conversion reaction due to paramagnetic electron exchange.
Here we show the existence of a fourth, new mechanism -ortho-Ps -para-Ps conversion reaction induced by the spin-orbit interaction. This interaction was previously believed to be negligibly small. Recently, however, Mitroy [1] has suggested that this interaction could be observed in Ps-Xe collision. In the present work, we have succeeded in observing this effect and obtaining the reaction rate by using the Zeeman mixing of Ps to overcome the experimental difficulties. [2] We have measured the lifetime of the magnetically unperturbed ortho-Ps in Xe gas References under a magnetic field of 1.0T and 0T. The partial annihilation parameter, 1 Z eff (pick-off) [ previously attributed to some special effect on pick-off annihilation. The present work has saitou@youshi.c.u-tokyo.ac.jp proved that this is not the case, and that the increase is due to spin-orbit interaction. We also measured the energy dependence of
